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SUBSTITUTE SPECIFICATION WITH MARKINGS 

RETRACTABLE ROOF FOR VEHICLE AND ASSOCIATED VEHICLE 

BACKGROUND OF THE INVENTION 
[0001] This invention relates particularly to a retractable 
roof for a vehicle, and a vehicle on which such a roof is 
fitted. 

[0002] A retractable roof is used particularly to transform a 
coupe or saloon type vehicle into a convertible type vehicle. 

SUMMARY OF THE INVENTION 
[0003] To achieve this, a characteristic described herein 
relates to such a roof comprising a roof front element, a roof 
intermediate element and a roof rear element, these three 
elements being free to move between a covering position in 
which they cover the passenger compartment of the vehicle and 
a storage position in the vehicle boot, in which they are 
preferably side by side (particularly in a superposed 
approximately horizontal position) . 

[0004] FR-A-2 816 248 describes a retractable roof comprising 
several roof elements. 

[0005] The rear element is displaced towards the boot under 
the control of a slide extending inside the boot in which a 
pin is engaged fixed to the rear part of the rear element, and 
also by a pivoting arm articulated at a fixed point on the 
vehicle bodywork and articulated to the said rear element. 
[0006] The front, intermediate and rear elements comprise a 
very flat central area, sheet metal or a window, and on their 
sides, two solid areas with a large height compared with the 
thicJcness of the central area. 

[0007] The front, intermediate and rear elements are connected 
to each other by articulated levers. 
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[0008] When the roof is retracted into the boot, the different 
elements are superposed one above the other and the assembly 
is moved into the boot by oscillation and sliding of the rear 
element towards the boot. 

[0009] Document DE 44 35 222 also describes a retractable roof 
comprising at least three front, intermediate and roof rear 
elements, and two pivoting arms placed in a covering position 
on each side along the front element . 

[0010] In the covering position, the two arms extend from the 
front of the intermediate element to the back of the 
windscreen. 

[0011] The pivot axes are located on the front of the 
intermediate element. During retraction, the two arms fold 
back and are colinear with one prolonging the other along the 
intermediate element . 

[0012] This type of system has the disadvantage that once the 
stack of roofs is stored in the boot of the vehicle, it 
occupies a large volume due to the height of the intermediate 
and roof front elements in the first case and the intermediate 
element in the second case. And the height of the stack of 
roof elements is due to the stack of lateral areas of roof 
elements . 

[0013] Thus, according to another characteristic, this 
invention proposes a retractable roof in which the height of 
the stack of roof elements is reduced by eliminating the 
constraint imposed by the height of the lateral areas. 
[0014] More precisely, in this context it is recommended that 
if the above mentioned arms (that therefore define 
longitudinal structural cross pieces between which there is at 
least the roof front element -or rigid panel- are provided in 
the extended covering position) are provided, they must be 
disposed free to pivot on the roof rear element between the 
covering position in which they extend between the front end 
of the rear element of the windscreen, on each side of and 
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along the roof front element, and the storage position in 
which they overlap transversal ly with respect to the plane of 
symmetry of the vehicle. 

[0015] In a particular embodiment of the invention, the roof 
further comprises a roof intermediate element, the arms then 
extending in the covering position on each side and along the 
roof front and intermediate elements. 

[0016] Also in a preferred embodiment which saves space along 
the longitudinal (X axis) and with a relatively simple 
mechanism, the arms pivot about non-parallel rotation axes. 
[0017] Thus, only the central areas of the front and roof 
intermediate elements are superposed with the rear element, 
which significantly reduces the stack height . The arms are 
then folded back at the front of the rear element . A large 
space saving is then achieved so that the result is a boot 
with a larger and more easily accessible useful volume. 
Furthermore, the invention provides more opportunities for 
positioning the rear element in the boot and therefore for 
choosing the corresponding lengths of the different elements. 
[0018] In one particular embodiment, the displacement of the 
rear element may be controlled firstly by a slide extending 
inside the boot in which a pin is engaged fixed to the rear 
part of the rear element, and secondly by a pivot arm 
articulated at a fixed point of the vehicle bodywork and 
articulated to the said rear element. 

[0019] The front element may be connected to the intermediate 
element by at least two levers articulated to the said front 
element and to the said intermediate element and the 
intermediate element may be connected to the rear element by 
at least two levers articulated to the said intermediate 
element and to the said rear element . 

[0020] According to another embodiment, two- series of 
superposed lateral slides for front and roof intermediate 
elements may extend along the arms and along the two inner 
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lateral parts of the rear element in the covering position. 
Each slide may include two slide sections, a first slide 
section being placed on one of the arms, the second slide 
section being placed on the inner lateral part of the rear 
element corresponding to the said arm. 

[0021] The front and roof intermediate elements may each 
comprise at least two pins supported on their sides engaged, 
and each free to slide in a lateral slide so as to guide the 
sliding movement of the front and roof intermediate elements 
one under the other and under the rear element. 

[0022] Another purpose of the invention is an automobile 
vehicle including a retractable roof as described above. 

[0023] Another innovative aspect that can be dissociated from 
the aspect described above, is also described in FR-A- 
2 820 692, related to means of locking roof elements to each 
other and to the upright of the vehicle windscreen. 

[0024] In particular, these locking means are suitable for use 
with a retractable roof including roof elements extending over 
the entire width of the roof. 

[0025] In the case of a retractable roof including pivoting 
arms, it is essential that roof elements and pivoting arms in 
the covering position should be fixed with respect to each 
other and with respect to the windscreen upright. 

[002 6] Therefore, the objective herein is to provide efficient 
locking means for a retractable roof including pivoting arms 
to reduce the height of the stack of roof elements by 
eliminating the constraint imposed by the height of the 
lateral areas . 

[0027] Consequently, more precisely it is proposed that a 
retractable roof of the type presented above with pivoting 
arms, should comprise motor drive means, first means of 
locking the pivoting arms on the upright of the vehicle 
windscreen and second means of locking at least the roof front 
element on the pivoting arms, the first and second locking 
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means and pivoting of the arms being controlled by the same 
motor drive means such as an electric motor. 

[0028] In one particular embodiment, the first and second 
locking means are controlled by drive rods extending inside 
the arms driven in rotation by the motor drive means. 

[0029] The first means of locking each arm on the windscreen 
upright may include a pivoting locking hook cooperating with a 
complementary locking device fixed to the windscreen upright, 
pivoting of each pivoting locking hook possibly being 
controlled by a nut installed on a threaded part of one of the 
rods driven in rotation by the motor drive means . 

[0030] The second locking means may advantageously include a 
projection fixed on screwing means connected to a drive rod, 
the said projection being free to move in translation on the 
screwing means and designed to be positioned inside a 
corresponding cavity in one of the arms when the roof is 
locked. 

[0031] Means for retracting roof elements may include a 
threaded pivot rod along an axis coincident with the axis of 
one of the pivot arms placed in connection with the drive rod 
such that rotation of the locking rod causes rotation of the 
pivot rod. 

[0032] In an embodiment, arms can pivot about non-parallel 
rotation axes. 

[0033] Thus, only central areas of the front and roof 
intermediate elements are superposed with the rear element, 
which considerably reduces the height of the stack. The arms 
are folded at the front of the rear element. A large space 
saving is then achieved so that the result is a boot with a 
larger and more easily accessible useful volume. Furthermore, 
it is possible to position the rear element in the boot and 
therefore to choose the corresponding lengths of different 
elements . 
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[0034] In one particular embodiment, displacement of the rear 
element may be controlled firstly by a slide extending inside 
the boot in which a pin is engaged fixed to the rear part of 
the rear element, and secondly by a pivoting arm articulated 
to a fixed point on the vehicle bodywork and articulated to 
the said rear element . 

[0035] The front element may be connected to the intermediate 
element by at least two levers articulated to the said front 
element and to the said intermediate element and the 
intermediate element may be connected to the rear element by 
at least two levers articulated to the said intermediate 
element and to the said rear element . 

[0036] According to another embodiment, two series of lateral 
slides superposed for the roof front and intermediate elements 
may extend along the arms and along the two inner lateral 
parts of the rear element in the covering position. 
[0037] Each slide may include two slide sections, a first 
slide section being placed on one of the arms, the second 
slide section being placed on the inner lateral part of the 
rear element corresponding to the said arm. 
[0038] The roof front and intermediate elements may each 
comprise at least two pins provided on their side edges each 
engaged free to slide in a lateral slide so as to guide the 
sliding movement of the roof front and intermediate elements 
one under the other and under the rear element . 

[0039] This invention also relates to an automobile vehicle on 
which such a roof is installed. 

[0040] This invention also relates to a retractable roof 
system for a fixed or mobile structure, particularly for an 
automobile vehicle, in combination with or independently from 
the above . 

[0041] Patent FR-A-'2 798 327 describes a retractable roof 
system for a vehicle composed of at least two rigid roof 
panels, namely a first roof front element and a second central 
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roof element (or roof intermediate element) fixed to each 
other by sliding means arranged such that the front panel is 
free to move between a closed position in which it covers the 
passenger compartment and an open position in which, after 
sliding backwards, it is superposed over the central panel - 
This system includes two parallel bowed slides fixed to the 
bodywork (or structure) of the vehicle and each extending 
preferably between a point close to the front of the central 
panel and a point close to the bottom of the boot of the 
vehicle and therefore the end of the vehicle, the central 
panel comprising devices that cooperate with slides to guide 
its displacement along the slides , 

[0042] A problem that the invention intends to solve within 
this context is to overcome dimensional and manoeuvrability 
disadvantages of the above mentioned system in order to 
increase the storage space remaining in the boot once the roof 
has been put away, if necessary in relation with a tipping 
rear window if there is one (particularly an oscillating- 
sliding window) that may or may not form part of the said 
above mentioned mobile parts of the roof. 

[0043] Therefore, the invention proposes a vehicle comprising: 

- seats near the back of the passenger compartment, and a 
storage space arranged behind these seats, 

- a vehicle structure locally defining a roof zone that 
has a closable opening and a retractable roof, this roof 
comprising at least two rigid parts (or elements) free to 
move with respect to said structure, namely a first front 
part and a second rear part, 

- first displacement elements to which the said roof 
parts are connected during at least part of their 
movement between an extended position reached by a 
forward displacement and in which these parts cover the 
passenger compartment, approximately in line one behind 
the other, and a folded position reached by displacement 
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towards the back of the vehicle and in which the said 
parts are offset from each other and retracted behind the 
seats, at least some of these roof parts then being 
arranged in a first storage position, 

- and additional displacement elements engaged by at 
least the said roof parts arranged in their said first 
storage position to move these roof parts to a second 
storage position different from the first, if necessary. 
[0044] These additional displacement elements may in 
particular displace parts of the roof from a first storage 
position (that may approximately be vertical) to a second 
storage position (that may be approximately horizontal) . 
[0045] Advantageously, the additional displacement elements 
will be installed free to move with respect to the vehicle 
structure and with respect to the first displacement means, 
the roof parts arranged in the first storage position being 
separated from the first displacement means while engaging the 
additional displacement means so that they can be displaced 
from their first position to their second storage position. 
[0046] This type of roof system can improve the storage space 
available at the back of the car in the boot. 
[0047] According to one preferred complementary 
characteristic, the first displacement elements will include 
two parallel bowed slide assemblies connected to the vehicle 
structure, each assembly extending between an area located 
forward from the said second rear part, one on each side of 
the reception opening of the roof parts, and an area located 
in the said roof storage space in the folded position behind 
the seats, the said roof parts being connected to the slide 
assemblies during at least part of their movement, through 
sliding connection means arranged such that the said first and 
second roof parts are free to move between their said extended 
and folded positions. 
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[0048] Preferably, each slide assembly and the additional 
displacement elements connected to it will also advantageously 
define a first slide front part extending between a point in 
front of the said rear part of the roof and a point close to 
the upper edge behind the said seats, and a second slide part 
extending between approximately the said upper edge behind the 
said seats and a point close to the bottom of the boot of the 
vehicle just behind these seats, in the lower part of the roof 
storage space, each second slide part being installed free to 
move with respect to the vehicle structure and the first part 
of the corresponding slide and being connected to the said 
roof parts concerned when they reach their second folded 
position, and that these parts are then engaged with the 
second slide parts and released from the first slide parts, so 
that these roof parts move into their said superposed and 
approximately horizontal position. 

[0049] This type of retractable system enables precise 
guidance of roof parts between their closed position above the 
passenger compartment and their open position (stored in the 
boot) in which the roof parts can be stored in an 
approximately vertical position or an approximately horizontal 
position . 

[0050] According to another characteristic: 

in the deployed position of the roof parts, they are 
located one behind the other between the windscreen at 
the front fixed to the structure of the vehicle, and a 
rear element (that can be retractable) comprising the 
rear window, 

- and in a horizontally stored position, the front and 
central panels are preferably arranged either in the 
upper part of the said roof storage area, or in the lower 
part in an area in the bottom of the storage space. 
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[0051] According to another aspect related to a storage 
process, the following steps are also recommended so that the 
opening roof can be stored behind the seats: 

- a) starting from a closed state of the roof in which 
the two parts of the roof cover the passenger 
compartment, approximately in line with each other and 
one behind the other, at least some of these roof parts 
should be displaced as far as the inside of the storage 
space as far as a first storage position, 

- b) the roof part(s) concerned should then be moved once 
again towards a second position different from the first 
and preferably located either in the upper part or in the 
lower part of the roof rear storage area. 

[0052] According to yet another innovative aspect to be 
considered in combination with or separately from the above, 
the invention relates to an opening roof system for an 
automobile vehicle provided with a structure (or a chassis) , 
the opening roof system comprising at least one roof front 
panel (or element) and one roof rear panel (or element) , the 
said roof panels being free to move with respect to each other 
along a longitudinal direction (typically the longitudinal 
direction along which the vehicle moves forwards) between: 

* a flush position in which the panels are arranged 
approximately at the same level as each other, the roof 
front panel then being located in front of the roof rear 
panel, along the said longitudinal direction, 

* and a position offset in height in which the roof 
panels are arranged at least partially one above the 
other. 

[0053] Starting from such a known system, one purpose is to 
purpose a reliable opening roof system with relatively simple 
mechanical control, with a cost price compatible with series 
production in liaison with automobile manufacturers, which 
avoids problems encountered in the past with coordination of 



10 



05-312 



panel movements to achieve reliable and high performance 
kinematics . 

[0054] This is why it is here proposed that in the system 
described above : 

- either the roof front or the rear panel should comprise 
a group of front levers and a group of rear levers 
installed articulated with respect to this roof panel, to 
tip between: 

* a low position in which the panel concerned is 
approximately flush with a surrounding part of the 
vehicle structure , 

* and a high position in which the said panel concerned 
is offset in height from its flush position, 

- at least one of the said roof panels, one including the 
groups of levers and the other panel, including drive 
means if necessary to entrain the groups of levers and 
one of the panels: 

* either backwards over a distance such that the roof 
panel concerned moves from its flush position to its 
height offset position, 

* or forwards over the said distance but in the reverse 
direction, to move this same roof panel from its offset 
position to its flush position, and 

- the groups of levers preferably engage guides 
(typically grooves or slides) extending essentially 
approximately parallel to the said longitudinal 
direction, under the control of the said drive means, 
these guides being adapted: 

* during the controlled backwards displacement of the 
groups of levers, to guide their changeover from the 
flush position of the corresponding panel to its offset 
position, 

* and during the controlled forwards displacement of 
these same groups of levers, to guide their changeover 

11 



05-312 



from the offset position of the corresponding panel to 

its flush position. 
[0055] To make it even easier to achieve the purposes 
mentioned above with a relatively simple, high performance and 
reliable mechanical control, another characteristic recommends 
that the groups of lever (s) should individually include a 
cranked lever including a first branch articulated in rotation 
on the corresponding roof panel and connected and fixed by an 
elbow to a second branch which engages one of the said guides 
for its guided drive. 

[0056] With the same purpose and based on information derived 
from previously known use of "slide" type means, according to 
another characteristic, the lever guides fitted on the roof 
panel (s) concerned advantageously comprise slides in which 
these groups of lever (s) slide, the slides locally including 
deviations extending obliquely from the horizontal and from 
the said longitudinal direction, over a sufficient length so 
that each can individually hold part of the said groups of 
levers, such that once engaged in these deviations, the groups 
of levers concerned pivot from one of their high or low 
positions to the other low or high positions. 

[0057] Another problem to which this invention relates is the 
way of displacing each roof element and panel concerned 
between these high and low positions, taking account of the 
position of adjacent roof panels and the adjacent vehicle 
structure (with which it would typically be required that the 
roof panels are approximately flush with the surrounding 
bodywork structure, particularly at windscreen, when the roof 
panels are in the closed position) , 

[0058] To achieve this, and possibly in combination with the 
above, another innovative characteristic specifies that 
advantageously said (or each) slide (or groove) in which the 
roof panel (or element) concerned slides, has at least one 
front inclination facing downwards over its length along the 



12 



05-312 



longitudinal direction of the vehicle, and a second back 
inclination also facing downwards, these front and back 
inclinations being separated longitudinally by a distance 
corresponding to the longitudinal spacing between the (said 
groups of) front and back levers of the roof panel concerned, 
such that the (groups of) levers can be engaged either in the 
low position of this roof panel (typically the position slid 
forwards towards the windscreen) or disengaged when this panel 
is sliding backwards, access by one of the back levers to the 
second corresponding rear inclination depending on the 
position of a tipping lever (or rocker) located in the slide 
and which: 

* in a first position, prevents access of the second rear 
inclination and therefore imposes sliding of the roof 
panel in the high position, 

* and in a second inclined position, through the slide, 
enables the rear lever of the roof element to penetrate 
into or to come out of the second rear inclination. 

[0059] For reliability, efficiency and cost limitation 
reasons, it is also recommended that each tipping lever should 
occupy a front lever portion located forwards from its pivot 
axis and a rear lever portion located backwards from its pivot 
axis, which is transverse to the elongation direction of the 
slide, each tipping lever extending in its second position 
parallel to the direction of the slide, along a lower area of 
the slide, thus directly closing off access to the second rear 
inclination through its rear portion. 

[0060] When each of the above mentioned front and rear levers 
(or groups of levers) is engaged in the corresponding slide 
through a front slide and a rear slide belonging to their 
second branch, the length of this second branch (distance 
between two slider blocks) will preferably be equal to the 
length of the deviation of the slide in which it is engaged. 
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this length also being adapted to the movement of the 
"rockers" . 

[0061] Furthermore, the front portion of each rocker 
preferably extends and rocks under the slide, in front of the 
second rear inclination, this front portion then having a 
front edge cranked upwards, that during tipping, passes 
through an opening formed in the slide to cooperate with the 
front elbow of the roof panel concerned. 

[0062] Note also that the rear portion of each rocker has a 
lower surface advantageously defining part of the contour of 
the second rear inclination, in the inclined position of this 
tipping lever. 

[0063] According to yet another innovative aspect of this 
invention, it relates to a process for manoeuvring rigid roof 
opening panels so as to enable a smooth and precise movement 
under safe, reliable and efficient conditions, based on a 
simple, high performance mechanism that can be produced in 
production series for the automobile industry. 

[0064] In this context, the proposed process specifies that: 

- opening of one of the roof panels by sliding backwards 
in the slides causes the said front and rear levers (or 
groups of levers) to escape from the corresponding 
deviations while the rocker is in its second inclined 
position, at the same time as the said panel is tipped 
upwards, linked to the selected articulation of the 
(groups of) levers, 

- continued sliding of the said roof panel backwards 
causes the rocker to change to its first position under 
the effect of a thrust applied to it by a front lever (or 
groups of levers) , 

and that when sliding occurs in the opposite direction 
towards the front of the same roof panel, the rocker 
changes back to its second inclined position under the 
effect of a thrust applied by the front lever concerned, 
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on its front edge cranked upwards, this "return" tipping 
causes retraction (preferably outside the slide) of the 
cranked front edge of the said rocker and opens up access 
to the second rear inclination, thus enabling the rear 
lever concerned (in the group of levers) to be engaged in 
it when the front lever concerned (in the group of 
levers) reaches the first front inclination of the slide - 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0065] Other specific features and advantages of the invention 
will become clearer in the following description and in the 
appended figures given as non- limitative examples, wherein: 
[0066] Figure 1 is a top view of a vehicle including an 
innovating retractable roof; 

[0067] Figure 2 shows a side view of the front, rear and roof 
intermediate elements during retraction; 

[0068] Figure 3 is a top view illustrating pivoting of arms 
with respect to the roof rear element; 

[0069] Figure 4 shows a diagrammatic longitudinal section of 
roof elements in Figure 1 in the storage position in the boot; 

[0070] Figure 5 shows a perspective view of all roof elements 
during retraction; 

[0071] Figure 6 shows a view corresponding to the view in 
Figure 4 and also comprising the two arms; 

[0072] Figure 7 is a front view corresponding to Figure 6; 
[0073] Figure 8 is a perspective view of the roof illustrating 
locking means; 

[0074] Figure 9 is a diagrammatic side view of the first means 
of locking an arm on the vehicle windscreen upright; 
[0075] Figure 10 is a diagrammatic top view of the second 
means of locking an arm on a roof element; 

[0076] Figure 11 is a diagrammatic view of the contact between 
the threaded part of a locking rod and an arm pivot axis; 
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[0077] Figure 12 is similar to Figure 4 but illustrates 
another storage arrangement of the roof elements in the boot ; 

[0078] Figure 13 shows a side view of the roof elements and 
arms according to a second embodiment ; 

[0079] Figure 14 shows a diagrammatic longitudinal sectional 
view of roof elements in the storage position in the boot, 
according to the second embodiment; 

[0080] Figure 15 is a side view of part of a vehicle fitted 
with a roof in several storage configurations; 

[0081] Figures 16, 17 and 18 illustrate superposition of roof 
elements in the previous figure according to one embodiment, 
and a locking system; 

[0082] Figure 19 is an enlarged view of the guide means 
according to Figures 16 to 18; 

[0083] Figure 20 is an enlarged view of the drive means 
according to Figures 16 to 18; 

[0084] Figure 21 is a cross section of the slide system on 
plane XXII - XXII in Figure 15; 

[0085] and Figures 22, 23, 24 illustrate superpositions of 
roof elements in Figure 15 and subsequent figures, according 
to another embodiment . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S ) 
[0086] In the following description for any part of the 
vehicle, the rear means the rear part of the vehicle, namely 
the boot in which the folding or retractable roof 1 is stored, 
and the front is defined accordingly , 

[0087] Since the vehicle described is symmetrical, the left 
side and the right side of any part of the vehicle will be 
defined indifferently as being the lateral side. 
[0088] Figure 1 shows a vehicle comprising a retractable roof 
1 comprising four rigid roof elements; a roof front element 2, 
two roof intermediate elements 3, 4 and a roof rear element 5 
that can be displaced between a covering position in which 
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they cover the vehicle passenger compartment and a storage 
position in which they are stored inside the boot of the 
vehicle . 

[0089] According to other embodiments not shown, the roof may 
comprise zero, only one or even more than two intermediate 
elements . 

[0090] As can be seen in Figure 2, the rear of the rear 
element 5 comprises a pin 6 inserted in a slide 7 extending 
inside the vehicle boot. 

[0091] One end of a pivoting lever arm 9 is articulated at a 
point 8 of the rear element . 

[0092] The other end of the lever arm 9 is articulated to the 
vehicle bodywork at a fixed point 10. The lever arm 9 and the 
slide 7 displace the rear element 5. 
[0093] The rear element 5 is also connected to the 
intermediate element 4 through two pairs of levers. Two levers 
11a, lib are articulated firstly to the front of the rear 
element 5 and secondly to the rear of the intermediate element 
4, on each lateral side. 

[0094] The intermediate element 4 is also connected to the 
intermediate element 3 by means of two pairs of levers. Two 
levers 12a, 12b on each lateral side are articulated firstly 
to the front of the intermediate element 4 and secondly to the 
rear of the intermediate element 3 . 

[0095] Finally, the intermediate element 3 is connected to the 
front element 2 by means of two pairs of levers. Two levers 
13a, 13b on each lateral side are articulated firstly to the 
front of the intermediate element 3 and secondly to the back 
of the front element 2 . 

[0096] The displacement of the rear element 5 towards the boot 
causes displacement of the intermediate element 4 on the rear 
element 5 in a known manner, displacement of the intermediate 
element 3 and the front element 2 on the intermediate element 
4 and the intermediate element 3 respectively. 
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[0097] Thus, in the storage position shown in Figure 4, the 
front element 2 is above the intermediate element 3, the 
intermediate element 3 is above the intermediate element 4, 
which is itself above the rear element 5. 

[0098] With reference to Figure 1, in the covering position 
two pivoting arms 14, 15 extend along the lateral sides of the 
roof elements 2, 3 and 4 between the front of the rear element 
5 and the rear of the vehicle windscreen 16. 

[0099] The arms 14, 15 are mounted each free to pivot about an 
axis of rotation A, B located on the front of the rear element 
5. The axes of rotation A and B are not parallel, 

[0100] When the roof is retracted as shown in Figure 5, the 
two arms 14, 15 pivot about their axis of rotation A, B from a 
longitudinal position (roof covering position) to a transverse 
position (roof storage position) . 

[0101] Since the axes of rotation A and B are not parallel, 
the arms 14, 15 move in two distinct planes such that the arms 
14, 15 can overlap. 

[0102] Depending on the orientation and placement of the axes 
A, B on the rear element 5, the arms 14, 15 are superposed one 
above the other, or are placed one in front of the other. 

[0103] In the storage position shown in Figure 6, the arms 14, 
15 overlap along the front of the roof front element 2, the 
roof intermediate elements 3, 4 and the rear element 5. The 
arms 14, 15 are located in the front part of the boot opposite 
the opening area of the said boot . 

[0104] Thus, in this position, the height above the rear 
element 5 corresponds to the height at which intermediate 
elements 3 and 4 and the front element 2 are superposed. 
[0105] The global height of roof elements 2, 5 is less than 
the global height of retractable roofs without pivot arms 14, 
15. 

[0106] Therefore, the distance Dl between the back of the rear 
element 5 and the bottom of the boot opening area is greater. 
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[0107] Similarly, since the assembly formed by roof elements 
does not extend as far towards the bottom of the boot, the 
saved volume releases a greater useful volume of the boot . 
[0108] The rear wheel arch occupies part of the volume of the 
boot, on each side of the boot. For vehicles with retractable 
roof, the volume occupied by the wheel arch is an important 
constraint. In this case the roof eliminates this problem and 
even releases a height D2 between the top of the wheel arch 
and the assembly formed by the roof elements in the boot , 
[0109] Furthermore, the presence of independent arms 14, 15 on 
the roof front element 2 and the roof intermediate elements 3, 
4 makes it possible to displace the roof front element 2 only, 
or the front element 2 and the roof intermediate element 3, or 
the roof front element 2 and the roof intermediate elements 3 
and 4 so as to provide the vehicle with an opening roof. 
[0110] With reference to Figure 8, in the covering position, 
the roof front element 2 and the roof intermediate elements 3 
and 4 are locked on each side to the arms 14 and 15 by locking 
means that may be composed of the first and second locking 
means shown . 

[0111] In this case, each arm 14, 15 comprises a motor 34 
comprising two output shafts and is located approximately in 
the middle of the arm. Two parts of drive rods 35a, 35b extend 
on each side of the motor 34 as far as the arm ends 14, 15. 
Rod parts 35a, 35b are slaved in rotation by the motor 34. 

[0112] The rod part 35a extends from the motor 34 as far as 
the windscreen 16. Rod part 35b extends from the motor 34 as 
far as the pivot axes A, B of the arm 14, 15. 

[0113] With reference to Figure 9, the rod part 35a comprises 
a threaded part 36 on which a nut 37 is mounted. 
[0114] The nut 3 7 comprises a pin 38 that fits into a groove 
39 formed in the bottom of a pivot hook 18. The pivot hook 18 
can come into contact with a locking cavity 4 0 fixed to the 
upright of the windscreen 16. 
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[0115] The hook 18 is pivoted under the control of translation 
of the nut 37, itself controlled by rotation of the rod 35a. 
[0116] With reference to Figure 8, the second locking means 
enable locking of roof elements 2 - 4 on the arms 14, 15. 
[0117] The second locking means comprise a screwing rod 41 
located in the arm 14, 15 on which a nut 42 is mounted 
carrying a projection 43 (Figure 10) . Rotation of the screwing 
rod 41 causes translation of the projection 43 into a cavity 
44 placed in one of the roof elements 2-4, 

[0118] The screwing rod 41 in engaged to the drive rod 35a, 
35b such that rotation of the drive rod 35a, 35b also rotates 
the screwing rod 41 and locks / unlocks the roof elements 2 - 
4 with the arm 14, 15. 

[0119] With reference to Figure 11, the rod 35b is engaged to 
a pivot rod 45 with a pivot axis A, B of the arms 14, 15. The 
rod 35b and the rod 45 are perpendicular to each other. The 
parts of the rod 3 5b and the rod 4 5 in contact are threaded 
such that rotation of one causes rotation of the other. 

[0120] Consequently, the motor 34 controls rotation of parts 
of rod 3 5a, 3 5b which drive the hook 18, the projection 43 and 
the pivot pins of the arms 14, 15. 

[0121] Thus, the roof elements 2-4 are locked onto the arms 
14, 15, the roof front element 2 is locked onto the upright of 
the windscreen 16, and the arms 14, 15 are pivoted under the 
control of the same motor 34. 

[0122] This arrangement is also applicable to any other type 
of retractable roof comprising pivot arms and particularly the 
retractable roof described in patent DE 44 35 222 in which the 
arms are mounted on a roof intermediate element . 

[0123] Arms 14, 15 could also be locked at the back of the 
windscreen 16 using known locking means controlled by rods 17 
and including hook locking pins 18 cooperating with fixed pins 
fixed to the back of the windscreen 16. This arrangement is 
described in document FR-A-2 820 692. 
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[0124] Common motor means may also be used to drive the arms 
and to lock or unlock the roof , 

[0125] The presence of arms 14, 15 independent of the roof 
front element 2 and roof intermediate elements 3, 4 makes it 
possible to displace the roof front element 2 only, or the 
roof front element 2 and the intermediate element 3, or the 
roof front element 2 and the roof intermediate elements 3 and 
4, so as to provide the vehicle with an opening roof, 

[0126] Figure 12, in comparison with Figure 4, shows that the 
inclination of the rear element of the roof can be chosen, for 
example to increase the boot opening height . The corresponding 
lengths of the other elements can vary to a certain extent, 
depending on this inclination, 

[0127] With reference to Figures 13 and 14, and according to 
another embodiment of the retraction of roof elements 2 and 5 
into the boot of the vehicle, the roof front element 2 and the 
roof intermediate elements 3 and 4 are provided with two 
sliding pins 19a, 19b, 20a, 20b, 21a, 21b on each side. 

[0128] The inside of each arm 14, 15 is provided with six 
sliding sections 22 - 27 in the covering position, designed to 
guide the sliding pins. The six sliding sections extend from 
the end of the arm 14, 15, including the rotation axis A, B. 

[0129] Each slide section 22 - 27 extends as far as a point 
located on the top of the arm. 

[0130] Each slide section 22 - 27 has two parts. The first 
part of the slide section extends approximately horizontally 
from the end of the arm 14, 15 including the rotation axis A, 
B. The second part with a length very much shorter than the 
length of the first part moves up along a steep inclination 
from the horizontal, as far as the point on the arm 14, 15. 

[0131] The slide sections 22 - 27 are superposed, the longest 
forming the second part of the section being lowest, and the 
shortest forming the second part of the section being highest. 
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[0132] In the covering position, the slide sections 22 - 27 of 
the arms 14, 15 are prolonged along slide sections 28 - 33 
placed in the inner part of the rear element 5 so as to form 
six slides in which the pins of the roof front element 2 and 
the roof rear element 5 are guided. 

[0133] In one embodiment not shown in which the number of roof 
elements is different, the number of slides is adapted to the 
number of roof elements. 

[0134] When the roof is retracted, the roof front element 2 
guided by its pins slides under the intermediate element 3, 
and the intermediate element 3 slides under the intermediate 
element 4 that itself slides in the rear element 5. The 
movements of the rear element 5 and the arms 14, 15 are the 
same as in the embodiment in which the front element 2 and the 
intermediate elements 3, 4 are fitted with levers. 

[0135] As in the previous embodiment, space is saved in the 
stored position shown in Figure 8, since the roof front 
element 2 and the roof intermediate elements 3, 4 take up a 
minimum amount of space in the roof rear element 5 . 

[0136] The opening roof thus formed has a wide variety of 
positions and one or several roof elements can be made using a 
window . 

[0137] Now considering Figure 15 and subsequent figures, it 
can be seen in Figures 15 to 18 that the retractable opening 
roof shown comprises three "central" roof elements (or panels) 
100, 300, 500 installed free to slide on a slide 700 and an 
element (or part) of the roof rear (window) 900 installed free 
to oscillate - slide through an arm 110 connected to the 
chassis 130 (also called the "structure" of the vehicle 150) 
and a slide 170 installed free to pivot on the said structure 
130, about an axis 170a transverse to the longitudinal 
direction 190 along which the vehicle advances. The slide 170 
thus tips with the boot 590 when it is articulated with 
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respect to the vehicle structure to open (only) from the back 
towards the front (see mark 170 in dashed lines in Figure 15) . 
[0138] We will now describe roof elements mounted on the slide 
700 as central roof elements (or panels) , and the tipping rear 
window 90 0 (provided with the window 90 0 * ) as a roof rear 
element . 

[0139] As illustrated in Figures 16 and 21, the front central 
roof 100 is mounted free to slide on a first groove 210 of the 
slide 700. A second central roof intermediate element 300 is 
installed free to slide on a second groove 230 of this slide 
and a third rear central roof element 500 is mounted on a 
second groove 250 of the same slide. When they open backwards 

(ARR) , the central roof elements are superposed on each other 
such that the front central roof element 100 is located above 
the intermediate central roof element 300 that is itself 
placed on the element 500 (Figure 15) . 

[0140] The slide 700 is fixed to the structure 130 laterally 
along fixed roof bars 800 (Figure 21) extending longitudinally 
at least along the side edges of the opening 108 formed in the 
vehicle roof to house the opening roof 12 0. 

[0141] The front central roof element 100 is mounted on the 
first groove 210 of the slide 700. An element forming the hook 
2 70 is located on the front edge 100a of the central roof 
element (Figure 20) . The front central roof element is pulled 
backwards by known means that consist of motor driven flexible 
cables. The front central roof element is engaged in the first 
groove 210 of the slide by two slider blocks 2 90, 310 at an 
axial distance L. The first slider block 290 located furthest 
forwards from the roof front element is engaged in a deviation 
210a (corresponding to an accentuation of the inclination of 
the groove 210) oriented towards the front of the vehicle and 
downwards. This deviation is located at the front end of the 
first groove 210 of the slide. The second slide 310 is located 
furthest backwards from the roof front element is also engaged 



23 



05-312 



in a second rear deviation 210b with the same orientation as 
the first and distant from it by the same length L mentioned 
above. When the front central roof is entrained backwards, it 
is offset upwards by means of the orientation of the first 
deviation (front) 210a, and the orientation of the rear 
deviation 210b. The curvature of the groove then enables the 
roof front element 100 to pass above the roof element 300. 
[0142] When the roof element 100 slides backwards, the slider 
block 290 moves in the groove 210 and at the deviation 210b, 
this slider block moves on a tipping lever 690 then in a 
position inclined downwards (dashed lines Figure 19) until 
this lever is tipped upwards such that is rear part 690b 
closes off the upper end of the deviation 210a, after the 
slider block 310 has already moved out of this deviation. It 
will be understood that this selective guide system with a 
pivoting lever is repeated at the location of the other rear 
deviations 230b and 250b on each side of the roof opening 
connected with the corresponding slides 350 and 390. 
Furthermore, when the roof panels are deployed towards their 
closed position above the passenger compartment, the inverse 
routing of the front slides of each panel tips the levers 
concerned into the return position, before the associated rear 
slider blocks are engaged in the corresponding deviations. 
[0143] The intermediate central roof element is installed on 
the second groove 23 0 of the slide 7 00 by two slider blocks 
330, 350 at a spacing equal to the length L. The first slider 
block 33 0 furthest forward from the roof element 3 is engaged 
in a deviation 230a facing forwards on the vehicle and 
downwards- This deviation 230a is located at the front end of 
the said second groove 230. The second slider block 350 
furthest back from the roof intermediate element is also 
engaged in a second deviation 23 0b with the same orientation 
as the first and at the same distance from it equal to the 
same length L mentioned above. When the intermediate central 
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roof is withdrawn backwards by the front central roof element 
100, it is offset upwards due to the orientation of the first 
deviation 230a and the orientation of the second deviation 
2 3 0b. The curvature of the corresponding groove 230 then 
enables the intermediate central roof element 3 00 to pass 
above the rear central roof element 500. 

[0144] The roof element 500 is installed on a third groove 250 
of the slide 700 by two slider blocks 370, 390 separated by a 
length L. The first slider block 3 70 furthest forward from the 
roof rear element is engaged in a deviation 2 50a oriented 
towards the front of the vehicle and downwards. This deviation 
is located at the front end of the said third groove 250 of 
the slide. The second slider block 390 furthest back from the 
roof rear element is also engaged in a second deviation 250b 
with the same orientation as the first and at the same length 
L from it. When the central roof element 500 is driven 
backwards by the front central roof element 100 and the 
intermediate central roof element 300, it is offset upwards 
due to the orientation of the first deviation 250a and the 
orientation of the said second deviation 250b, to offset the 
roof element 500 upwards. 

[0145] The front edge 300a of the intermediate central roof 
element 300 comprises an arm 410 (also in Figure 20) extending 
downwards and comprising a pin or a roller 43 0 at its lower 
end. When the front central roof element reaches the 
horizontal above the roof element 300 (Figure 17) , the hook 
270 located on the front edge 100a of the front central roof 
element bears on the said pin. The hook then entrains this 
roof element 300 backwards and shifts it upwards along the two 
deviations 230a and 230b, to enable the intermediate central 
roof element to pass above the rear central roof element 500, 
the curvature of the slide 700 that extends upwards also 
allowing the roof element 100 to pass above the roof element 
500. 
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[0146] Once the central roof elements 100, 300 and 500 are 
superposed approximately horizontal above and below each other 
(Figures 15 and 18) , the roof rear element 900 is driven 
backwards by the arm 100, thus offsetting the front edge 900a 
of this roof element upwards, allowing passage of the central 
roof elements. 

[0147] The front edge 500a of the rear central roof element 
500 comprises an arm 4 50 (Figure 16) extending downwards, and 
at its lower end comprising a pin or roller 470. When the 
intermediate central roof element 300 becomes horizontal above 
the rear central roof element, the hook 490 located on the 
front edge 3 00a of the intermediate central roof element bears 
on the said pin 470. The hook then pulls the roof element 500 
backwards and offsets it upwards along the two deviations 250a 
and 250b to allow the roof rear element 500 to move upwards. 
[0148] The central roof elements will then be driven along the 
slide 700 and along the pivoting slide 510 in an approximately 
vertical position in the boot or in the storage space 530 
located behind the seats 550 in the vehicle furthest back in 
the passenger compartment 570. The mobile slide 510 extends 
along the back of seats 550 in this first vertical storage 
position of the roof elements 100, 300, 500. Once these 
central roof elements have been arranged vertically, the roof 
rear element 900 will tip backwards from its high position 
above the rear of the passenger compartment towards its 
storage position in the space 530, by means of the drive arm 
110 guided by the slide 170 to come into an approximately 
horizontal position (mark 900 in dashed lines in Figure 15) . 
[0149] The central roof elements 100, 3 00 and 500 are then in 
their approximately vertical position on the second slide 510 
installed free to pivot on the chassis 130. This second slide 
thus pivots the central roof elements from a first storage 
position (in this case approximately vertical) to a second 
storage position (in this case approximately horizontal) that 
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can be located in a compartment 610 at the back of the floor 
630 of the boot, facing the storage space 530 (so-called 
approximately horizontal low position corresponding to mark A 
in Figure 15) . In this case, the second slide 510 is 
articulated to the structure 130 by a rotation axis 650 
transverse to the longitudinal axis 190 of the vehicle located 
on the lower end 510a of the said second pivoting slide. 
[0150] It is also possible to make the roof elements 100, 300 
and 500 stored in their first position pivot to a second 
different storage position, in this case, approximately 
horizontal under the rear window 9000 then itself in an 
approximately horizontal storage position (then called the 
high horizontal position corresponding to mark B in Figure 
15) . The second slide 510 is then articulated to the chassis 
130 by a rotation axis 670 transverse to the longitudinal axis 
130 located on the upper end 510b of the pivoting slide 510. 
[0151] It would also be possible to pivot the roof elements 
stored in their first approximately vertical position by a 
system of locks not shown, in one or the other of the said 
second high or low storage positions, by providing the two 
pivot axes 650, 670 on the slide 510, and acting selectively 
on one of the two locks . 

[0152] Selective means such as a switch 200' connected to a 
cable 201' and a motor 203' itself connected to the part of 
the slide 510 concerned, can be used to control the movement 
of the roof parts concerned at will between their vertical and 
horizontal storage positions. 

[0153] It would also be possible to tip the rear back of seats 
550 forwards into an approximately horizontal position (see 
mark 550 in dashed lines in Figure 15) , thus increasing the 
volume of the boot. It would also be possible to envisage a 
solution using a second slide such as 510 fixed to the seat 
back pivoting forwards and thus positioning the roof elements 
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Stored in an approximately horizontal position above the seat 
back. 

[0154] In the embodiment illustrated in Figures 22 to 24, the 
roof front element ICQ is superposed on the roof intermediate 
element and the roof front element and roof intermediate 
elements are superposed on the roof rear element as described 
with relation to Figure 15. 

[0155] The principle of lifting a roof to enable it to move 
above another roof in a superposed position will be described 
in relation to lifting the roof intermediate element 300 
passing above the roof rear element 500. 

[0156] The roof intermediate element 300 is installed free to 
slide in a second groove 230 of the slide 700. This roof 
intermediate element is engaged in this groove 230 by two 
slider blocks 710, 730. These two slider blocks are fixed to 
the roof element 300 by a cranked arm (or lever) 750 belonging 
to a front group of levers. This arm is articulated to the 
roof element 300 by a rotation axis 770 transverse to the 
longitudinal axis 190. 

[0157] The first cranked arm 750 is located on the front edge 
3 0 0a of the roof intermediate element and a second cranked 
articulated arm (or lever) 790 is located on the rear edge 
3 00b of the roof intermediate element 3 00. For the panel 3 00, 
the articulated arm 790 belongs to a rear group of levers. 
When this roof element is in its closed position and tipped 
downwards to be the same level as the roof front element 100 
and the roof rear element 500, the slides 710, 730 of the 
front elbow 750 are engaged in the deviation 230a- The front 
part of the roof intermediate element 3 00 is then in its low 
position (Figure 22) . 

[0158] Other slider blocks 810 and 830 related to the cranked 
arm 790 located on the rear edge 300b of the roof element 300 
are also engaged in the second deviation (rear) 2 3 0b. Thus, 
when the slider blocks 810 830 are engaged in the deviation 
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230b, the rear part of the roof intermediate element is still 
in its low position. 

[0159] A pivoting element or a tipping lever 850 can guide the 
passage of slider blocks 710, 730 above the deviation 230b, in 
the direction to open or to close the roof intermediate 
element. This same pivoting element can also guide the passage 
of the slider blocks 810 in the same deviation 230b. The 
pivoting means 850 is articulated about an axis 790a 
transverse to the longitudinal axis of the vehicle that is 
located on the upper edge 230' of the groove 230. The rocker 
850 comprises three guide surfaces 850a, 850b, 850c. A first 
surface 850a guides the slider blocks 810, 830 in the 
deviation 230b, the surface 850b guides the passage of slider 
blocks 710, 730 above this same deviation 230b, when the roof 
intermediate element slides forwards or when it slides 
backwards. When the roof intermediate element slides forwards, 
the third surface 850c with its cranked front edge 850d 
passing through the opening 860 of the slide 230, tips the 
lever 850 above the slide and positions the surface 850a in 
its high position shown in Figures 22 and 23, so as to enable 
the slider blocks 810, 830 of the rear elbow 790 to engage in 
the said second deviation 230b (Figure 22) . 

[0160] When the front, intermediate and roof rear elements are 
in their closed position, approximately in line one behind the 
other, they are locked by sliding means fixed to the structure 
13 0 of the vehicle. 

[0161] In the example shown, the locking hooks 100', 101', 
103' lock at least one slider block (310, 350, 390) on each 
roof element . These three hooks are entrained in the backwards 
or forwards direction to enable locking or unlocking of roof 
elements by a rod 105 that moves parallel to the slide 700. 
This rod itself is driven by known means such as one or 
several flexible cables. 



29 



[0162] The first hook 100 with length d located furthest 
forward on the rod lock the second slider block 310 furthest 
back from the front central roof element, which is engaged in 
the second deviation 210b of the first groove. 

[0163] The second longer hook 101 (for example with length 2d) 
located approximately in the middle of the rod 105 locks the 
second slider block 350 furthest back on the intermediate 
central roof element 500 that is engaged in the deviation 
230b. 

[0164] The third hook 103, for example with length 3d, located 
approximately behind the first and second hooks of the rod, 
locks the second slider block 3 90 furthest back from the rear 
central roof element 500, that is engaged in the second 
deviation 250b in the third groove. 

[0165] When the front central roof element 100 slides 
backwards to be superposed with the roof element 3 00, the 
first hook will unlock the second slider block of the front 
central roof element, by moving backwards over a length d. The 
intermediate and rear central roof elements then remain in the 
locked position with respect to the slide by the second and 
third locking hooks. The reasoning is the same during 
superposition of two and then three roof central elements, 
this final step enabling storage of roof elements in the rear 
storage space . 

[0166] One or several rigid roof elements or rigid panels may 
be concerned in the above, in addition to the rear window (as 
a reminder, mark 5 in Figure 1 and 900 in Figure 15) , and it 
is clear that the mechanism in Figures 22 to 24 is not 
reserved solely for a roof with pivoting arms like that shown 
in the first figures. 



